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environmental factors determining the occurrence of annual eelgrass in Lake Hamana-ko.
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The distribution and seasonal changes of the eelgrass (Zostera marina L.) in Lake
Hamana-ko were investigated. The normal perennial eelgrass was distributed in the
southern part of the lake in which salinity was high, while the annual eelgrass was dis-
tributed in the northern part of the lake in which salinity was low. Seedlings of the
annual eelgrass were found from November to January, and grew rapidly in March. Flower-

ing occurred in April and May, and thereafter mature plants decayed.

It was suggested

that in Lake Hamana-ko one of the major environmental factors determining occurrence

of the annual eelgrass is salinity.
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Fig. 1. Map showing locations of Lake
Hamana-ko and the sampling stations. The
eelgrass was studied at Stns. A-D. Water
temperature and chlorinity were measured at
numbered stations.
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Fig. 2. Distribution of the eelgrass (shaded
“areas) in Lake Hamana-ko.
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Fig. 3. Drawings of the annual eelgrass.
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Table 1.
(July 1979-July 1980).

Ignition loss (I.L.) and total sulfide (T-S) of the sediment

Station LL. (%) T-S (mg/g(d.w.))
A 3.84+1.74 0.38+0.28
B 5.46+2.15 0.53+0.41
Cc 13.99+1.75 2.10+1.53
D 3.57+1.78 0.08+0.12

Table 2. Particle size distribution (%) of the sediment (mean for July 1979-July 1980).

Particle size (mm)

Station 2.0 0.84 0.42 0.25 0.105 0.074  <0.074
A 0.20 0.96 1.20 6.36 67.82 3.68 19.78
B 0.00 1.27 0.95 8.00 36.56 7.58 45.65
C 0.00 0.05 0.20 0.57 4.81 1.75 92. 62
D 0.00 1.32 272 18.90 56.58 5.86 14.61
% %® b EhicEBmiEs oo L5 AT Keppy and

7=k, EOBETFLREFLUTCHET S ETORE
ZHESCT, ThETORENS—IEKRO=2DEIC
HFBZ ENTES,

BT, RFRIERBIRBEETIRELTE
MEA T, 2EH TR ThUBRCBET»H
(SETCHELL 1929, JI|i%j & 1984) TH 5,

B2k, BRFRIEXRTLCHE BEL, F#E
HbHLTEETAE Mk 1933) ¢h 5, oL,
Mixi (1933) 13524 CRATE L CRBH L AT 50z
i, BRI AER (5 AR NHH
LRLT 5, BFRT7 ARECR#T 5 LEEhT
WBT EnD, SWMOBENSBET S LIXELT Y,
REBINERE UBET AR E, #EHLENEIRLT
LESBREMNBELTWETREEL DB EELDND,

831, FHFK L ERMTEMKY RBE S THTE
cREEL, BIHETHC L TXTHELTL
% 5% (KEpDDY and PATRIQUIN 1978), J7/chb—
FEETETH D,

RAHEO THEHLL 1k, ZhbHE20805 BT,
#H3DyowwzEYT 5, LiLl, KEDDY and PATRI-
QUIN (1978) 13 —4E4ET7 = BN FE oo BB/ I
Lign ERTW 5%, KBEREE SR LE-C
L3, REEHELTOZ LM Ev5 8T, MM
Te—FET T EELD, [HFLLJ 1L, ERBLL

PATRIQUIN (1978) D% i3V LE ST 5,

—EE 7 < 2R T B ADIITKRD & 5 IdlH
RETHB, £ LiTit, REEELEOBRLFET
B ETHD, RKIT, ZDE1 D&M LEECEGRT
B0, EFEAHERTHEHEANEL LB LRHEOFET
B HIL, RERLYFOEF L - TIFHALSE
BOFETH B, “hbD 5 bl Df&MEristh
—SEE T = 2 Eh b OFFEIRAE Uiel,

—E4 7 e ORTERIE, chETIZHL2On
#%F 5N T &7, KEDDY and PATRIQUIN (1978) i3,
EEOHHPELEDOKRDB VBN LELET v EDHR
TEWHL TV B LABRTVW B8, ThbidERET
REHTTEDR,

Alor (1980) i3, EBHESEET <D TELD
BARIZ DT, JBECIR S TEDRENE LBXT
Wb, BAMDO—HEET <D TEITBDTHEL,
SEEAT = 28T 5 Stn. D Tk, 2Rkt
DHE X b dTeh »fehl, HEMRBIC oM E X
hirEEREYRNTC LR TEharole,

—EE T w2}, XHChHbbhiliz LA LDBE,
EiEMTie 2TV (EBFCERTE) i bhT
Wb, WEBOEFEED 14% THhotcAS v 4D
fil (VERHOEVEN and VAN VIERSSEN 1978) #3 U
B, EAOHILFEERTWIEWAENATHAS £ E



326 IMao, K. and Fusuimi, H.

2 bh 5 (KEpDY and PATRIQUIN 1978, GAGNON
et al. 1980, PuiLLips et al. 1983) 13 Lg%\,
2—r , SOKEEREORKEONYE (brakish in-
land waters) O 7 < 23 —FEBEY THB LS
(Jacoss 1982), #iz, EHEMLT < T DRFLLYH
DEFRLEST, LOBEFHETH B FHH,
1950b, #%=E 5 1974, PHiLLIPS et al. 1983),

2L, ko7 <20 HIROBRTHEH Y 7
+ V=T ERRES L BEOEKR (27~32°C) TF
BoTbh, BITHC—FEET~s I »EET S
(PuiLLips et al. 1983), ZDAH Y 7 4L =TED 7
=ETI, BRFERREITHIHIHT McMiL-
LAN 1983, PHILLIPS ef al. 1983), ¢ L AEKE CH
#HEhic McMiLLan 1983), RO EERRAE
T, KEN—FEET <2 OFBELRTERE LT
WAHDhY Ly, Mk (1933) 13 HA&D Zostera
BoOMBRSMCOWTRRTW B2, Zoh T
DK & Zostera BONFHERRL, EE8 ADKRE
KR 27°C DN T == DNHOBERICIL > T\ 5 &
Liz, L2L, 8 AokiEH 30°C %2 2 5HEBCD
SEAET < ENHET D LaF (1950a) 133 LT
Wi, LT TREED S MM TEEETR TS Fk
1950b) ,

REWTIR, —FE7 ~x0HHREBEROEFXE
L4%RiE DEE MR LT L S —BL T i, T
BESVEREMO—FELET v ORI L FETHEE
REZExLDRDB, ZDEESIROKEL BEFC MK
(1933) 2MER L1 27°C % kA - Tk b, KEE—F
7 <EORILLOBFRLERTE Vv, LL, —
F4 7 < e OHBICHT 3 ESPLKROIERBFILS
BBRIhICHETH B,

E 23

AR 51T BIRHT & ¥ Lo THEEE o
&, B—F4£ 7 ~=OBEH LBRMICE v b
52 bICHEFUKERERBRBZ A HEEE R
HHMBEETD, T, BAECEROINEHE
HEIED b R R K ERBRSHRA NS RE (4R)

PR ik Lol B A MICE CRRMT 5, BBtofk

I, BB IS i (BF) B AREHEEDFERT OFR
KT CoBR Bl LEF3,

51 B X @&

PIFmk 1968. EHRBEOLEEH bAIRA W OMR
2o\, KELAK 5: 37-41.

Aror, K. 1980. Seasonal change in the standing
crop of eelgrass, Zostera marine L., in Odawa
Bay, central Japan. Aquat. Bot. 8: 343-354.

Priwy ek 1950a. 7=, a7 <048 (1), B
kEk 15: 567-572.

Fiay 1950b. 7<=, =7~=xn4E (1), H
KiE 16: 70-76.

BAYER, R.D. 1979.* Intertidal zonation of Zostera
marina in the Yaquina Estuary, Oregon. Sye-
sis 12: 147-154.

DE Cock, A.W.A.M. 1980. Flowering, pollination
and fruiting in Zostera marina L. Aquat.
Bot. 9: 201-220.

DE Cock, A.W.A.M. 198la. Development of the
flowering shoot of Zostera marina L. under
controlled conditions in comparison to the de-
velopment in two different natural habitats
in The Netherlands. Aquat. Bot. 10: 99-113.

DE Cock, A.W.A. M. 1981b. Influence of light
and dark on flowering in Zostera marina L.
under laboratory conditions. Aquat. Bot. 10:
115-123.

DE Cock, A.W. A. M. 1981c. Influence of tempera-
ture and variations in temperature on flower-
ing in Zostera marina L. under laboratory
conditions. Aquat. Bot. 10: 125-131.

DEN HarTog, C. 1973. The dynamic aspect in
the ecology of sea-grass communities. Thalas-
sia Jugosl. 7: 101-112.

FELGER, R. and McRoy, C.P. 1975. Seagrasses
as potential food plants. p. 62-68. In G.F.
SoMERSs [ed.] Seed-bearing Halophytes as Food
Plants. Proc. Univ. Delaware, June 1974, Univ.
Delaware, Newark, DE.

Gacnon, P.S., Vabas, R.L., Burbick, D.B. and
May, B. 1980. Genetic identity of annual
and perennial forms of Zostera marina L.
Aquat. Bot. 8: 157-162.

BFEK— « LIREE « MIF0ig « BERFOA 1974, 7
<= DM TAHE—1, EFoRRELD
R R LRI OWT, BB 3: 123-13L

Jacoss, R.P. W. M. 1982. Reproductive strategies
of two seagrass species (Zostera marina and
Z. noltii) along west European coasts. p. 150-
155. In J.]J. Symoens, S.S. Hooper and P.
ComPERE [ed.] Studies on Aquatic Vascular
Plants. Royal Bot. Soc. Belgium, Brussels.

IR « SURH = » REE 3L - FHFIE < £l o
o SEHE— « ihEAKER 1984, /OB 31T
57 < EDEHMHER, ARKEELSEFTREH
HE B4, '



Occurrence of annual eelgrass in Lake Hamana-ko 327

Keppy, C.J. and PAaTRrIQuUIN, D.G. 1978. An an-
nual form of eelgrass in Nova Scotia. Aquat.
Bot. 5: 163-170.

A= 1984. 7 <=E D4 HE, p. 53-56. A E
B NaFEyaR) IEREZTASR, BiE
4 4,871,

AR 1968. O NH & BBKIE, B FKE
REBRZ W BRBRWM A 42: 153-158.
McMiLLaN, C. 1983. Seed germination for an an-
nual form of Zostera marina from the Sea of
Cortez, Mexico. Aquat. Bot. 16: 105-110.

Mixki, S. 1933. On the sea-grasses in Japan (1),
Zostera and Phyllospadix, with special ref-
erence to morphological and ecological char-
acters. Bot. Mag. Tokyo 47: 842-862.

PuiLrips, R.C., GrRanT, W.S. and McRoy, C.P.

1983. Reproductive strategies of eelgrass
(Zostera marina L.). Aquat. Bot. 16: 1-20.

SETCHELL, W. A. 1929. Morphological and pheno-
logical notes on Zostera marina L. Univ.
Calif. Publ. Bot. 14: 389-452.

EAWAKESMTAER 1959. RABKEFEGALTESR
o Wb .

VERHOEVEN, J. T. A. and vaN VIERsseEN, W. 1978.
Distribution and structure of communities
dominated by Ruppia, Zostera and Potamo-
geton species in the inland waters of ‘De Bol’,
Texel, The Netherlands. Estuar. Coast. Mar.
Sci. 6: 417-428.

* PuiLLips et al. (1983) 2 5HE5|H.

FIEKRFEEHSHOSAOE

£ 16 MAFEENESE (XVIth Pacific Science
Congress) 51198742 8 §20~30R i kBREDO Y v
M CHEIh %,
223 “New Dimentions of Science, Manpower
and Resources in the Pacific” # x4 v5F—=& L,
KDE51320DY v ESY Ak IOHEMBIED £ 7
v g VCHRENTObh A FETH 5,
YUYRSY A
1. Development of Science and Technology for
the Pacific Countries

2. Population and Food for the Pacific Basin

3. Perspectives on the Major Resources of the
Pacific Region

Bwr7vqv:

A. Ecology, Conservation and Environmental Pro-
tection

Solid Earth Sciences

Geography

Museum and Similar Institutions

m o ow

Marine Science

Coral-Reefs

Botany

Forestry

Freshwater Science

Entomology

Social Sciences and Humanities
Economics

Public Health and Medical Sciences
Nutrition

CzZEFR- ~EO®

Science Communication and Education
COEHEADOBINE L OHEHBLAL, FELVWAE,

BHZKE LTz 2nd ¥ — % o 5 —ICBRO FELD

T, 2nd ¥ —F o - AFHFEEL, TLCH LAY

Z &,

Prof. Choon Ho Park

Secretary-General

Organizing Committee

XVI Pacific Science Congress

K.P.O. Box 1008

Seoul 110, Korea





